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(57)Abstract: 

PROBLEM TO BE SOLVED: To visually capture present position of 
a user in real time with error range indication even with an 
environment difficult for positioning such as places behind a 
building, in-door and an under ground facility. 
SOLUTION: The position of an indication terminal containing GPS 
receiver function is indicated with a character 40L Based on 
positioning error, velocity and going direction analyzed with the 
GPS signals, a positioning error circle 402 and velocity/travelling 
direction arrow 403 are indicated around the character 401. The 
indication terminal indicates predicted position 404 of the GPS 
receiver or indication terminal containing a GPS receiver function, 
predicted positioning error 405 and predicted velocity and 
travelling direction 406. 
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S*gST?35oT. BSSHBtt* Ifc«£ftfceBtt#E 

tt«fae*©«*taflE<i>aaEflMRi:i=«fcy. u^ag 

t «BB£«Wfef'ttMMM$BB. 

[««az] »«#Kfc*wHHfc*BjLfctt*»B-G 

s-r^c:«t(=«):y s ss^issi*. »»*ftfc.fiB«» 

&®mm^<»m m t &&<6mmiit& t iz j. y , &&&b 
© * r Jb s*§ h i= r a*-r a a ^m® -e fc & c 

[af;fc£3] &BBtt£££nttl,. *^SS^<lx.fc 
iSt^SS-CS6-3T. Ss*^Hi®tt. HS*#£ftfc{iB1f & 

teBBB^wBtRiB£roBJSlW!8<tf=j;y, JHtt&s 

ffi«ttBI=B»*ftfc«*S<«-;*l=* <*«©*JW*ft 

Sot. ttofiMafittn-catwiftfcfiBT*-*** 
»r*=ir=j:y. mmmmmt. *»*ftfctt«w« 
*3fe*s*<©u>s>tB8««>**&aa 
*&«««*©«»£«*©»*««££* y, iisfeB 

l'lfc3£BI= J: W B»* ftfcflIBi *ft*-er=.S» L T« 
3fcl*l©sB1ti£S[cgm£ftf=1f$6££5c(::L-C. 
^BSftfcffiB, *ai*ft*tt«l=felt*3IJ(ft«a, * 
;l£ft£t£B[=fcMf S&Jt&tf^ti. ©UTftA^cO^a'J 

t tomb* t i*HBKD#5tr=* y amni-r* ^ 1 

I»#B6] »#B3*fcI*4l::a3l.v<\ SftttttS^ 

£^«t*«tiBB**Bf*#S»**BB. 
[If *>S5 7] ■WC9ll7SSeOt\rftiW=fel^T» ffiTSE 

i= ^M-r « * cd u fe * c t £ w« t if- § sb^ ^mmtt 

*&ttB£BB. 

[MB* 8] »B«2*fcii4i=*ii.vc\ ftrfB.ftB.MGE 
sw**&»tt**»«^©a&««*©i*98i±. {ftBtf^g 



«ttBa**ttfi£Sa«£l«. 

2ftfcteBi»[<ft1f iglc<fc y , miB«^BB(=(±)&dE&tf 

i] «*ai*fctt2r=fe^r. i8Hi*ftfc 
eaaem«€«s*rti=»wrsss««s*<rtJK4ftr 

^isitisjg©s^, ^a^aij^ftSfitsrcfcit-saijfi^ 
£©gs^ a6t/i=^ffl*ft*aBi=fcit*3Effia^e 

©Bw*L^rft*3ai«M(=S5^-Sc:<!:*1*«ir«tt 
Bii^«H£tt *&«iilt*&B. 

mm^mmt, biggs ftfc?s=#s«3i?©& 
B««t«w-r*t.©-ci5*ct*»»i-#-*ffia«« 

Bffift#91lB3i;ttB. 

BBBftfcBttBJton»swnftB-eBSfts.z & £ 

ft&ib-t « fitBS^ WB^$ B»B3|(ttB. 

[«3RE1 5] ffi#Bl 3*fcf*1 4[=S3I.VC» fllSBlf5 

**t? = t « Btt «t -T S ttBBSBtttt #»1WSS|5B 

So 

6] If *B1 3 75S1 5 (DL^■rftA^IC^;L^ 
B**W«f#-* = i:«»«fr*BB«*«lB«*» 

[Iff^lH 7] If^JH 3 7^S1 6(0L^■rftA^IC^;t,^ 

r. aje4ftfc*Brtl=asfi-rSB=B©BBflMR*B 
Bo 

»*ai si tmmi 371^1 7a>i^ft^t=«^ 

■c. B»©BHB«*i^ju-^*»*L"C. **?JU 

5 c^«m^r«BBB$ttttft*Ba«3lUftB. 
[B*B1 9] B*«1 3J^S1 8©L\-rftAM=*SL^ 
t, B=BI=Hr«BBa»t-Q>mi£BBmu=B«-C 

as-r4=i:*4*«i:-r*ttBa*«ffift*wn«5i5K 

Bo 

csi35?B2o] mmsi 9 leaser, HtrsBteBjy.^-cotf 

Btt. 1±53"J. ^tt. ifaBB. «»©SP^&Btfft*^t 
*4*Bf*-«ttfiB*«Bfi-**SliB*»B. 
[B*B2 1 J B*l=l*,K^ftfcttB»Jt4*Rf=-CB» 
iftfcBBBa*BjS-r*l=»t. «Sl»JS<DU>S?4: 
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ci*««i-r*»Bi**lirBB^©ffi«*s*a. 

^fci=*y, B»**ifcfiEiMR*»sK 

"T S (=1® U «£fl|g© b^yi RBO* « ttBB&B 
SB#a««£Bfc»iSB««i:«::J: y* S£&E©iWJ 

©eBS*7j&<, 

U »£tt£<DU>i;&R£a>*4&BBBff 

Me^-rofltstsftoiSftWIsticfey, gE#ezs©jaij 
»fii=*y»»4*tfc«*i-t*i*-cj=«i»Lx«*rt 

©HB1ti&Etcif;«2;Kfc1lttg<b£5tf=LT, <$&o>^m 
3*L-SteE, *«*sh.«ffiBf=33lf*»KiB*. ^j»J£ 

*t*ttB[=a3 tf*tt» ©ivr*!*©**** 

***^££WB£T*»B«3|5MB'^E>fitEB*:& 
[IS*«2 5] IS35II2 3*fcl*2 4l=i5lvt\ Sl£& 

es^ t ^mm.™ t ttmmmwTL iz & y %mm t-t s c 

t £tttt£?«&Mtt*BB^0ttB$$£ft. 
»S*l£2 6j SS*«2 3*fc(±2 4!Cfo s ^-C, SE^ECt 

S-t £4*B£*«*B«*Bffl^©ttBBSS*ft. 
[gf^lM2 7] sff*Il2 1M2 6 0>^-r+l^t=fcLV 

*4ffiBaitt«fB«#atf «tt©aBW«f= J: o r . a 

tttfcE<&BteHB©H7SS*H©B**Bttttf::BE*- 
S ^ t *W« £ -T S&Btt$SB^a>&B£i*;fr&. 
[«l*«2 8] 1S35IM2 2ffcl42 4l=Bl*T. flufBfe 

sai€aiB^&a»«s«*^©at««*<ortSf*. a 

BflttB£#J=, teBfflH&«ES*©fll»*Bfc=: £ £ft 

[If 2 9 ] 2 1 7iS 2 8 ©Lv^+LfrdSBLN 

X, flfc»*4xfcttBBfflflMBI= «fc y s BSB^BBC:!* 
BBXi/iriaiflfii-rB^-r* - £ « WBtf -shifts 
^iUS-v©{iBS^^'ji= 



[IS^^3 1] g*IS2 3*fcI*2 4[=*S^Ts U^fe 

Ba^, settBaag&BBonaMWHaHi*. as© 

•S^tiijfisSHH^rofitBawS-S. 
[B#*B3 2] lt3tIS2 1 7b^3 1 ©IvTittrfMCfcl* 

istBffiiRtaifeiSSron^swns^-e^s+t'Sci^ 

t*B fc *»»B3RBB^a)fitB»S*a. 

[i*S3 4] If*® 3 2£fcl*3 3|zfclvC, fiJfBfg 

Stfcc i «B»B*BB^O(iBB»* 

[IS*JS3 5] S*JI3 2 7SS3 4©lvT;h.*M:rfcU 

frfB«H#^*(i?iJffl^lt^#©i5HxtlS(ctiB 
a^ £ W b£ £ if 3 c £ £#® ,t ^iSSg5t@ffl^©a 

[1**^3 6) tg*Ii3 2M3 5©^-r*tAMCfcLN 

r, »*S4ifc¥Srt(=#£*-*B=B©ttB»«S* 

[|fi*I!3 7 ] IS*H3 275S3 6©Lx-T^*MCfc^ 
■C, BB©»=B«3|5i:^— ^*BfiKLT. SSif^ 
-^rtt?«s**^ ^A-oftttSBsfoo&Bft**?? 
5 ct*WBfr*Wli**HH^©ttBBa?*j*. 

[ffi*l!3 8) W*]I3 2 7^1^3 7©l. , '-r+uA\|Ci3^ 

«=#j=H-r-SttBJa*KOWB*feBflJBl=#i±-c 
a^-S £#B£-f £&S*4ffl*®®^©ftBi6^73 
B. 

[IS^3S3 9] If*Jl3 8(Cfc^TT. SflfefeBtL^©ft 
Btt, tt^J. iftiBB. «ta>ft^6atai*ct 

SWBt-T-iiBiliiasleBB^teBB***. 

[^*Jl4 0] B*3g 1 M2 0©Lx-r*lAMci3L\-C, 
BBMIdmoB^ttoailH^OSaAl. *fcl±B 
^gg©K3I^ L < f*MSrf±, BBSfcriBa^fe©^* 
>n-K(=«fc4 = fcft1#Bf*--B*5|£SBro«ffl*ft. 

[»*«4 1] B*B4 0l=feLx-c. tulB^^vn-K 

[BMI4 2] »#*4o*fcr*4 ifcjsivr. {isa 
*aB©»«««(=fi«tt©«E©«B4: LT$iJffl#© 
B« * tSBi-T *B*ftB©fiJB*a. 

CBHOBBftRW] 

[00013 
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is^pda***?) ar;tta***j*(=«y. wi-t£g 
a © «^ s s * l -ceaiina * ff a «« e « 

[0 0 0 2] 

ra*a>ttff] tatGawrsami: lt, Maws' 

[0003] HttfMfti&4>Wfc£§Mrr«MHM 
JW-4. 

[0 0 0 4] ^Mfeana^jti lt. *-f&*©f§rM 
es*^ a «• afe«s * u © jeih * * «► * . as a«a i= i* 

*>©©, ffle«£s©ft»j«uas»oxi*L\fiL\. * 
ju^/^&ifro^S$gtt-5f=ft(=|jis&±c.4Rrsgi4 

[0005] ctu^CD^^HOfcft. SfiSE*^# 

», a«am^ 6*anft«**-e©ffia*-itti=i««i!s 

[oooe] -»W(=ffl^&*n:^4*a«ti(=*4« 
Jgli. 2O00$5fli:SA (Selectable Averabir it 
y) M)M&**l**t?, 1 oomflUEOtUMtfeiJ. s 

[0 0 0 7] ft. fifS^JH^fcteSS'l&fcfi, ffe(=%i-T 
77U^vtJ^S^RTK (Real Time Kinemati ) 

[ooos] »*SJifiP^JfflL. a&tDStfiS 

ft**<s -KMI=aHa»*!!l<**<. »+mfr&8ram 
[0 0 0 9] tC5T?3B!JfiffiS*fflU7=iBffi73Sl=33^ 

XiHttffiJKf*. &©:M£SfiK«-<?S 
fl!i*l»©«ao*IJB«-^««fl!Jti6:if(=*:*<tt#L, 

[o o 1 o] g p s^si=* vm®2ht=ik&m&.mm 
om{iLmg$:FiT'm^-?&j5'£tfftm¥-7 - 2 s 0 9 3 



1 ^$E(^*£*l-CU?>„ LA^L^A<P>-«D73iETa 
l=feH-*ilJ&Ka6-ei*ft< T, ■LtOBftA-VlHinic 

c©73*Tli. »B*«-Cfl)a!ffiafi*«*ft6*LX 
1^-5 *5 l+t?(i ft l\©t?, 3*K£iSM©ffi*B© @fH± *M£ 

i». *fc. ^»*fliT?iiga©{4gxt;3ii&sS^©a* 

A<T#ft*\ofc 0 

[001 1] *fcGPsi=*y9i»**tfcfli«jMttW« 

©;fie^S«:HT?*35-r«Se*0iJi L.-CWI32 0 0 0- 
293 7 8 4§4iSjE«©t©i ? fc*. C©*£tli^li) 

[O O 1 2] 

[0 0 13] 3=fcs lfJHS"¥»Sl*J, fl!3TJ5fc!S:©.fc ; 5ftte 

[oo 1 4] -?:CT?*iiB^©@^[i N mfcfto>mmm8t 

TCfeot. ftJM#©^ijaK5fc*<^Kii3S©gB{£g£ 

[0 0 15] |g3lieS(±3li|^j£-lpa!iaES^ftiflctt» 

^S^-f^lSli. *^x^r— ;H==fcte#-r-S*^ 5 0cm 
-10 0 m^Jt©^M^a*T «.<, 
[0 0 1 6] 

[i^£#Mfct'-5fcft©#g:J *^^©feE*^tl# 
^LfceStftE^S^1-^^l=. miMt (2) iHl*S«t 

tt-cm»*:Kfctt*T— set r=<fcy. Ma 
js© ^«©*^egffl&iijsif as 
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iz o) m&niiLmm&mmiz.kyisL&isMzmmw 

&©teg;lHji&gl= <fc VWmZhtcl&BLt. aSiJfcrtrofE 

fee. ^ii]*h«feg[=ifclt£iM&SSg, ^i^^-Sfe 
glcftltailJS&lfcfrfi, ©l^tiavD^am^*-*-* 

[0 0 17] Cfl>*^CO!lS^g(»||fife^$^(t'-S 

mi;£*©j:3i-ft.5o lasgi^ifitst 

««*<j>[*as(*» fesffl^<t#feic anfiMiisf® 

h® i= i* mm a s t * ep ^ * ? h /n s^-ft if v w 
Tssts. Bi»**ifc{stisatt«*sa3i5F«jr=»8i-r 

tfl=^3W * +i Sfitl: fc It 3 iSJgS IfJj&m&Tji £ l\? 

3i<oft.m.w$&i>£.7ik-?&o 

[0 0 1 8] g*L<[±^CD 
ffi«K&#:«. &H#^3fc©&gffiffi*3M&iS£©R7!rS 
HHs*t$^?i s 1gH#iffi*©(£S£^l::£g<33H 

©fegew©fi«Ktts i±m. jAifta. 
[001 9] ^sg^ro^KSSSHH^cfiSS^^i 

[0 0 2 01 M(-*5IBJ©4B^MS©ftJffl*?±[*. ItrlE 

&mfrt,<J>?< , ?^a-Y ; l-*.&^k£<ft®k-?%, z.(0 
L < l**0>n- KCT-t [=5RUB#©«3RI=SI 
tt^ci, feS«^Hgg©aWWfSI='liS1i©«liE© 

[oo2i] **wr*. »ajHffi»atT?»fcttii«tt<p 
#sffi?s (;iina^M*^©SEas©s<tsj*, Dopjt, 

«g&fiH£. JHtHtffft. S4i&g©»M3&&£) 



[0022] *t, «£nfe9m-c«fe&Bitffii=, =& 

Sffi^g (3H&ffl£fr&©f68©££S&. DO PH. IK 

*nta«ftif[=j:yiSfli-r*^fe. &g;H'i&«fi6 

*ame w r=« a * c t a< rtii t )& * . 
[0023] ^.m^mtm^mmzmx. ^EPftif© 

<t aa £ Jes-r « c t # w*e <t ft -a . 
[0024] *L-cteaaioe»eT?»fcfeeit***a 

if IB <19ttffi£fr &©«£©»«&«. do Pfit, 
C£, mfeffiCtt. gg^g©^i*jiJSfti:) **i 

■¥>^s**LSfesi=fe(t5aie§s^. ajs-^jiffsisi© 
^aflHR tajE«[=«*-r * - 1 *< ^smt ft y . sus* 
tmstmz z.*it> a>mm zwm? z>~t t^m t ft a . 

[0 0 2 5] c©ffi, *8W©ttar**HR*<DttHI= 

iBit©isyT?fe-s. 

[0 0 2 6] tc^f, 3tfrSE^fcJ;3(=, fjU^ApM 
;MteA<Rr«Etft y o-Dfe^A^ cro^ft^JS-t?l*a>l&IS 
OB»taKttl=«3l*^fc4*H*L.L*. Sfcs iiffi© 

ftt*^©fiJ^A<-C^ftL\„ LA^LCttfett^-r*L**S& 
iz J; o Tfl?;S * ^-5 C i: 1= ft •£ „ 
[0027] 

[^B^o^steoo^si] ^nwommmz® 1 

^#J(=i:5*<, f^7l/>->^*a^RTK#Si5: 
LfcfegSi|fe75-S(^fflLr : fe*IIB^(Dffilg'i?fe-5o * 

fc. i^a^g p s ^^©'masfM^fijffl-r^ t. 

K3S*©1?iJ<t LT, «MF*ffi*PDA©*3«:***# 
#©»ffiiimfflS5R*fiJffl UW. 
[0 0 2 8] EN (z^-r<fc5t=. SS»W*©»*J«* 
SS1 0 1 It. GPSM1 0 2*\P>©G PSf!#£g 

e-r-SG pssetites*-rsAv Gpsstgn o 

3i^SSLr^t6L. GPS®<a^g1 03-cSlf Ufc 
10UGPS S^^g 10 3 1*, StiM^JHtlc 

<*: y » s^s^js i o 4 * y ttmiiEnMRft4i«r«« 
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«#«*«tioiSL<liG 
[0 0 2 9] Bi*n?a>ttB(Djmft[=(4, 5fe(ciS-<fcatta 
& T?ttffi«<DiBtt*fcF £#t?) * -ir > * ffl'J 
«-C<D»lttft*a-r*A-G PS (Assisted GPS) 

■p, n=«ffaumft & a - g p s*«## fcaMt*ft 

[0 03 0] B2l=J:y* GPSS««*E**Lfc*^ 
tt**H2 0 1(7)?iJffl»»*SHB^* fi *S«**B2 
0 1 f£ G PS7>ft2 0 3 , GPS§iiaS20 4 f M 
2 0 5. S^ai 206, KflpflS 2 0 7, Sli I / F 
2 0 8, f-^*0:iai2O9, 6BKSP2 1 O «k yfltdfc* 

0 7tf>+-«ON ( OF F*— ftfc*Ml**tHI=* 
tilLWSo JMT. H3, B1 0|C*SI^-C*IB«) □ ft] 
»SJS2 0 5f±GPSSfiBP2 0 4, S^9i2 0 6, 
gi2 07 ( afiI/F208, 'r— *«131SP2 O 9Rtf 

fBltSP2 1 otiMi:S^otl^o 

[003 1] S3£5£^2 0 1 (£G P SfifS2 o 2^&dO 
GPSi^GPS7>ft203tg(ts GPS Sit 
^2 0 4"(!tl$^^o G PS§ita52 0 4-t?fiB3 £fr 

tzG psmmt, fS8fl«&2 o 5 £51 y-r— 0 
&<D«&G>fiaSft. DOP*. «UM£, mum 

filtifijSA^ *U^Sil2 o s^iiLr, S^aJ2 0 6f=S 

[0O3 2] GPS<DtitJ^T?[3: % jMfilHX(d:2drms (tw 
ice the distance root meansqtiare) t LTS^^^^O 
A«-ftWT?fc5o ^fl>2drms«)*ffii*|-ejELt^tt«**W 

ffi-T£Rlfgttl£9 5. 4 5%~9 8. 1 6%^fo>g) 0 7K¥ 

*«iflOMte»«li. GPsMltt^mLklia)! 

tt«aMtr«aaT?*6tt*HDOp ch© 

rizontal Dilution of Precision) fit£j*Hi. ifbtbfc 

i«2»«*T?»«citf-ct4. Mtpie*«-r« 
t*»«**<Rr*-e*«, Dopfl>»w-¥>»Jtt»*(=B 



[0 0 3 3] *fc, »Jte*3h-fcffi«^a«**LfcW* 

(tut. attain. «ff**i. aft. s«^j£. dop 
ft. wis, iHMMik. a^»«<o»»a*ft^j 

T?|B«»2 1 OI=«±**l^o 

[0 0 3 4] H, S^3S*SS2 o 1 f± v S=fSS£* 

ifcGP s g p s&mmmtt Lfc*»« 

IS, gM£ttffi«£ (pda, y-KPO p Si&mcD* 
[0 0 3 5] H 3 1 * y g p ssmc^fiCfltflltttB 

^S301fi. GPS7>ft303, GPSg<ia53 
0 4, mmUSOS, 0 ffi1t«P3 0 7. 9 

(I1/F308, ^r— ^mm^3 0 9X*ffiJ&-&*l&o * 

fzi^^gi3 1 of*. insT>T^3 1 1 . aiifip 

3 12, frJ$flSi3 1 3, a^SB3 1 4, Skffff3 1 5, 

f^fcMaie, Mi/fs i 7-c«j«**l4o 

«l»ffl3 0 5tt. GPS SlaSP 304, gft»306, 
M1/F3 08, -r— ^^SSP3 0 9, fEtt£P3 0 7 
^^fll'SWoTl^c, Sfc % Mfftta 1 3f*. fia 
ffl3 1 2,S^fflS3 1 4,»ftfflS3 1 5, jiff I X F 3 1 
7, ^—^^^3 1 6&tffEiiSJ3 1 s&DRMrcSR 

[ O 0 3 6 ] GPS Sdgg 3 0 1 |± % GPS gjM 3 0 
2i&^©GPSffSGPS7>ft3 0 3t*SM\ G 
PSgfiS3 0 41?*a*3|l5 B G PS@fi^3 04-C 

si^^GPsgftt ttflfti3 o s*ay. -t— ? 
«uB*3 0 9-en««as3h.rfl«ttft ffl&mm, m 

PSffi*3 o 2**&<DM8<DS«B«. DOPE ffi^ 

cs, a*a*s«<D»iiiafttt^i=j:u 

[0037] f=— $mmu3 o 9-e»fcfis*tfc. 

MfT^fp]^ias, GPs?iiS3o 
2*6©i*o)Wiii!L dopi, mmmm, mourn 
mm, a^«*K«<D»»aaaif*<. M1/F30 

SSILt, a^a*8S3 1 0©MT/F3 1 7\Z 
miEZtl&t -CD<h^ s G PSS18S3 0 1 ir^^S 

[003 8] S^SS^t^ 3 1 0 CD SHI 3 / F 3 0 8 t* 
3 1 ^^^l?3 1 4 (C^^^^l^c ^CD^ 

P Sgft^S3 0 1 U\t?Tt>-fl^ GPSm^T— $ 
S^S$gg3 1 OlcigliL. ^^SS*SS3 1 0 

[0039] *fc. GPsa«8B3 0i-eafii*ifc 
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ft, DOPiil, IMi, MftflrJUt. *^ 

*W*«* (pda, y-hpc) , 
[004 11 *(=H 4 [c cfc y g^aB^gtt^a^EBco 

jUcs^aLTu&o GpssfiSK=&L<r±Gps»ffi 

«ft*nKLfc*S«*SllBfl)tttt**^5**4 0 1 
fC»HUS*H4"0 2 i ■ 2lfr*lRl'fcSl4 0 3£*^ 

iijg - 3ifr*isi*a 403 (D&ftKD&i* itmrn^ 

[0 0 4 2] Ms iSS-it^rS-lpJ^En4 0 3f±. 

■*>&-*\ g p sBWMn?**wiTT7tiiifc a 

[0 043] «7F*li!«Sfltl±. affifl)ffi«4 O 1 , Mffi 

< p ssfimcMtufes#i3iaH(Dttt4 o 

4. ?M£4i«M£HM£4 0 5, M<S*L*«*£fllfT 
*[R]40 6^t^ c CCD<b£. ^*IJ**Lfcl»»l±. 

[0 0 4 4] H5l=*y* G PSW©ftlK^»St 

w^^Tc^susft^ttia, afrs-iRisw-ir-r 

So Kifttt»©Xf-^503T?li, S«LfcGPS« 
^©SBBftflttl^Dopl, 
flM*iWci:u, fiBcoSSSIS*ff»:-r-So gps 

[0 0 4 5] SSHlffitfll«.rL>*tfi7t-T-^^ , 5 0 51? 



506T?a^**S«i=iij|[*&« r #3N&K(DiaS. JMT 

(DUisfcas^e®. i^ttioitt, aitiriRiiris** 

S^"f^o Xf7^5 O 6^(It^f-^fiG P Si 
**y«*LfcGPS«**(D*<DT?*iAl\i *fl>« 

t m & £ St * l x is * <n m m \z m ^ *r e „ 
[0 0 4 6] B6I=-c\ ;fflfiLi&SR*ir< A^KSfi© 

y. «***GPs«»tD««e*T?a&«o ;*^^^fc^E 
■?;k=^u\ GPsa«<DSBBftfr&m«£it3rr 

£ 0 «ttf±GPSB«a>SBBAU»H=4i* GPSg^ 
CtWiDOPllWMft UK, «5R©aHEtf 

[0047] Bft4>/<5jc-9£S*t*TMB6tl-)F 

Ttr^t LfcGPS SS-r— £ fc G P S x-£ £©1t L 

fcMBfTf^jiamitciittiiiitiia-T 8 — * ^ 
*5Sjs*iEJH»*i= * yfi-tei^^us^swfcfffiE-rs 

ft So ^^5^;I^iEM^^(X)^-r;U/^ 
£i£5EJwf£, EM (Expectation Maximization) 7 

[^Dempsterlc^oT^T^+is ^OMkMtfi "Maximum like 
I i hood from incomple data via the EM algorithm," 
J, Roy. Statist, Soc. B, Vol, 39, pp. 1-38. KT^BB 

GPsa«i?*»LfcT- Jt^T/ucA* 

[oo4 8] H7i=*y. **©iB^efi, 

[0 0 4 9] mtE<Mffi.&WStt&*.7-y?7 0 1 Tf 

it. G P SMA WttfcG P Sl#(Dffll^f OflHI 

ifig. QPSCfoSlttfDOPM. Si 
SBcft^Ofllttt^^Uft^OBBff CSS) 7 0 9 ic 
lB»LTJ5<o **^;liHSItS:<D7;T L ^^7 0 2*1?]*. 
jt^U C1B1BBP) 7 0 9f=*A6*Lfca*©BK1f* 

[0 0 5 0] #*^SB««I*. -**m-»TOSixfc-r 



(8) 
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*«ffS«i=j£i:T wet; l^o 

(OO 5 1] Xf 7^7 0 3T5f** **^iJ1f*8*7£ 
MMft*£tl-)H-«. QPSOTtMLfci 

7 0 6T?wia*fii. ?ffatt$&B7?a^x»ttiH 

7 0s ■es^**©HSi^ : P?DJffl*fiEiE, 
7?0>¥MMMRIt. 

^xy^707T?aflrr*x— *i*GPsM*y* 

r*::fcr=**. 

[0052] B8£H9(=j;ync«^ttft£;rr«tt 
T\ Hi:) HLfeGPSMtl^GPSMIIt 

*ufc«»ass. (p da, y-hpo, 

ait *R*Sgfit§ irtfi?*, SU>£>ff$g 
[0053] Sl9f::. Bisect ■oxm.^^nx^tzn^o) 
9 o 1 -e. aBWmttlEOiRlttKXtf 

9 o 41?. ffi^«5|sttflta>9lttM 
9 0 6 7?^fi^$*l4o — ffi#ffi*fl>fg&0)S^ 

[0054] arc. iEtt**attw<+*5i?j'9o 
7 r% a B«3KYa&c<D7aiaittM>3bCMSR 9 o s 
■e. a B«*a>Tswj*ciTsiafcfi*fii3ft«ftBi 9 0 9 v 



i*«BMB**U ffi*«B*«fl-e«Bffl Ufc**^M««* 

i=jiwaiii«ft, «M***&aB«*i=»«LT* 6 
l\ BB«5R«T?^w«asff3o ffl*«*©»r*a» 

-e. »=s»it— t*^£*fit lt^- 

[0 0 5 5] H* H£**tf— O<©«^l0B*ffiJ£t' 5 

c(7>ig^ii v ^iU7 (Wx.r*iaft-r«aB<D« 
[o o 5 e] m 1 0 £h 1 1 (=*y. ttMs^py? 

A©^>p- FaT/R*flDSS#l6RW1-*o H1 0CD 
$^1100 1(1 GPS7>ft1 0 0 3, GPS 
1 0 0 4 r MffllSJ 1 0 0 5, 1 006, j£ 

#W 1 0 0 7, MS I X F 1 0 0 8, "X — ^ il^SoP 1 0 

0 9, fBtfan 0 1 0 j;y«***iSo m^^mmi 
oont ftff&aammaii i/fio os^ 

L-Cfcy. n*c#*r*y^>n— K-tf— /<1 01 1 

it—/* 10 1 1 [4. 10 14 l=WffS;h.TL*Sfit 

■Rw^P^AtlMlWl 0 1 3£iiU a«i/F 

1 o 1 2^lLtS^gIi:Si^*i^ 0 -£><^, IS 
^U— Al 0 1 5[* s ^>P-KtS?n^7A<3Dffi 

S^-So I«SgH 0 0 1 £$f^>P— Fit— /<1 

01 imaanri* *«T?**fr#MT?*£^*Hfrtt 
l^o ftijtwfti 1 oosfiGp ssesu ioo4, mm 
isf (mmmm ioos. 7^*111009, 

§|J 1 0 0 6 , SfcflsfflS 1 0 0 7, fEjiai 10104: HS&W 

(=»3&<orj3y. *j»an o 1 3tta«i/F 1 o 1 
2, ib««i 0 1 4a>tef=^#*JLfflaj («*■»•—/<) 1 

[0057] Hi 1(=*y, fiSI^^n^^A©?^ 

11011?. y*>p— Fit— /^ic^L-ciiBS^n 
<f5A«D4r^>P--K«3Rt»R-r«o XiF^^I 1 0 
^^?>n— Fit— S^SS^bOfiSS^ 
^P?7A(?)W>P" F*3RS»«r*o 
1 0 31:. 4f^>n— Fit— fiS*^:?n^A 

y^AiSBti. Xf^?1l0 4T?, y^>P— F 
it— etS^^P^7A(DMM^fe^f:^ 



(9) 
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X I — iHftT«o 

[0 0 5 8] n 2icr. -)R=#^6ai6#i,r*fctt« 

fll*<©*®**lft»+*. IBSS1 2 0 1 £-C-<D|«t 
!S46fcx— 2 0 3 36**S**l4 0 ^©fgi* 

fllfti 203ii «*.ri* ttsij diss, ta** 

*T?**tS. 8L < I** U f * Lfcfc*l=fl)»«3S4ti 
[0 0 5 9] »c*«ric-fe>#**LrJ3L^fcaB*<B)r 

to 0 6 0) ja±RWLfc**w<o*si*«r=«fey, « 
M«(flawT?ij[#LfcMmii©#ft6r, mum* 
^©g^se^js, Dopit, aaais 

[0061] tfc, iB«*-e©a*<7>fiKit». m&m 
stm »ctm. aw?**. *«iMifc 

[0 0 6 2] ttBWttMiDWffl*!*, a«E©flt 

ft if* U -f AlcaMKHzfiaf « - cb *<W(ifei: ft 

[0 0 6 3] «=#(=ttBW«i:iBIffi«faA^6a> 
■KOftfiiSjK, DOPfE, fili r XMM, ft 



[0 0 6 4] 

it * - 1 *<Rr*w=ft * c 

[Hffl©W*ftKW] 

[mu *«no>«ijfflatt*Rw-r«Hi?fe« fl 
[@2i ^m<Dmmm\^mi^m^ts^msa>mmm 

tH4] *jftn(DikttM^iiiBtt$ff7;fe« 0 

[BE 5] *5E^<Dltte0]<&K^[::£<&:?n-- m-trfe^o 
[0 6] **W<DJt*«l=&Mt*»»R©Sfe3e*Sl5a>K 

[El 7] **8Ba>*lli«l<D*^r=Ma^n— HT?fc* D 

[as] *«fflo>*i6«n=j3i+*a*iHfl)aaa)^>— 

[HI 9] ^9tH(DSfettMtDBSft«Mi?ft«o 

[EN 0) *»W©*t6W(=ffll^S«^3K5RSttQ>¥iJffl 

[EN 1] *»^©*ft«a)*^(=S*7n— Hlf* 
& a 

[EN 2] 4:«m«D9HBfll(0HIBSdNf 
[ft^tf>iftBJl] 

101, 201, 3 10, 801, 8 0 2, 10 0 1 — 
ffi^KS,. 1 0 2, 2 0 2-GPSiI, 10 3, 3 0 
1-GPSSB»t 10 4-B«»i, 2 0 3, 3 
03, 1 003-GPS7>ft, 204,3 04,1 0 
0 4-GPSSM, 205. 3 0 5, 313, 100 
5,101 3— SfffligS, 206,3 1 4, 1 00 
SP„ 207, 306, 315, 1 0 0 7-(W», 2 0 

8, 308, 317. 1008, 1 0 1 2-If 1/ 
F. 209, 3 09. 3 1 6, 1 0 0 9-f-«I 
fflk 210, 307, 709, 1010, 1 0 1 4-fi 
i^Sfl, 3 1 1 -MT^T^ 3 1 2 4 0 1 
-aftOttts 4 0 2. 4 0 4 0 4-S 
^{ij^. 4 0 6. 9 0 6»'WBiB* - iMWfiL 9 0 
1, 904, 907, 9 1 0-4^7^1 9 0 2. 9 
05,908,91 1, 120 2— fi8£R. 9 0 3. 9 0 

9. 9 1 2-iSflt - 3tff*lRl*En. 1011-^>n 
— Ki#— /\\ 120 1- fiEtt 
g„ 1 20 3-$^fl[9 % 1204, 1205, 120 
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f-^-h* {##) 



A 

1 0 6 A 



F^-A(##) 2C032 HB08 HB22 HC08 HG26 HD03 
HD04 

2F029 AA02 AB07 AB13 AC02 ACOS 

AC09 ACM AD02 AD04 
5H180 AA01 BB04 BB05 CC30 FF04 

FF07 FF22 FF27 FF32 
5J062 AA05 AA09 AA12 BB01 BB05 

CG07 DD24 EE03 FF01 HH01 

HH07 

5K067 BB04 BB36 DD2D EE02 EE 12 
FF03 FF23 HH21 HH23 JJ52 
JJ56 



